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SUMMARY OF INVENTION 
Appellant's invention, as defined by independent 
Claim 21, is directed to a method of clamping a cap onto a 
vessel which comprises the steps of providing a cap having 
threads, a vessel having threads with a predetermined winding 
angle adapted to engage with the threads of the cap, a capping 
head holding the cap and a motor for rotating the capping head 
in a clamping direction, rotating the cap and the vessel 
relatively with respect to each other at an elevation where 
the threads on the cap and vessel are not engaged with each 
other, measuring the torque acting on the cap when the distal 
ends of the threads of the cap and vessel come into contact 
with each other to detect an incipient position of meshing 
engagement where the distal ends of both threads contact with 
each other and rotating the cap in a clamping direction by a 
predetermined rotational angle with respect to the incipient 
position of meshing engagement to clamp the cap to the vessel 
(specification page 2, lines 15-24 and specification pages 15- 
17 under the description of the "third embodiment"). 

Claim 11 limits Claim 12 in further comprising the steps 
of causing the cap held by the capping head to descend and fit 
around a mouth of the vessel, stopping the descent at an 
elevation where the distal end of the threads of the cap abut 
against the distal ends of the threads of the vessel, rotating 
the cap until a position is reached where at least the distal 
ends of both threads of the cap and vessel abut against each 
other while measuring a change in the force acting on the cap 
under a condition of the descent having ceased and detecting a 
position where an increase occurs in the acting force as an 
incipient position of meshing engagement where the distal ends 
of both threads first contact each other (specification page 
15, lines 10-24 and specification page 16, lines 1-11). 

Claim 12 limits Claim 21 in further comprising the steps 
of causing the cap held by the capping head to descend and fit 
around a mouth of the vessel, rotating the cap in a direction 
opposite the clamping direction until a rotational position is 
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reached where at least the distal end of the thread from the 
cap disengages from the threads on a vessel while measuring a 
change in the force acting on the cap and detecting a position 
where the acting force changes from increasing to decreasing 
as an incipient position of meshing engagement where the. 
distal ends of both threads first contact each other 
(specification page 13, lines 5-24 and specification page 14, 
lines 1-3) . 

Claim 13 limits Claim 21 in further comprising the steps 
of causing the cap held by the capping head to descend and fit 
around a mouth of the vessel, rotating the cap in a clamping 
direction during its descent at such a speed that the cap 
rotates through at least one revolution while it descends by a 
vertical distance corresponding to the width of one of the 
threads on the vessel, continuing the rotation of the cap in a 
clamping direction until a rotational position is reached 
where at least the distal ends of both threads on the cap and 
the vessel abut each other while measuring a change in the 
force acting on the cap and detecting a position where a 
change in the acting force occurs as an incipient position of 
meshing engagement where the distal ends of both threads first 
contact each other (specification page 15, lines 20-24). 

Claim 14 limits Claim 21 in requiring that a rotational 
load acting on the cap is measured as the acting force 
(specification page 6, lines 15 and 16) . 

Claim 15 limits Claim 21 in requiring that a vertical 
load acting on the cap is measured as the acting force 
(specification page 20, lines 16-18). 

Appellant's invention, as defined in independent 
Claim 22, is directed to a capping apparatus for clamping a 
cap onto a vessel. The apparatus comprises a capping head for 
holding a cap having threads, a motor for rotating the capping 
head in a clamping direction so that the cap can be clamped 
onto a vessel having threads with a predetermined winding 
angle adapted to engage with the threads of the cap, an 
elevating mechanism for raising the capping head up and down, 
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s 

a measuring means for measuring torque acting on the cap held 
by the capping head, angle detecting means for detecting an 
angular position to which the capping head is rotated and 
control means for rotating the cap on the vessel relatively 
with respect to each other at an elevation where the threads 
on the cap and the vessel are not engaged with each other, 
measuring the torque acting on the cap when the distal ends of 
the threads of the cap and vessel come into contact with each 
other to detect an incipient position of meshing engagement 
where the distal ends of both threads contact with each other 
and rotating the cap in a clamping direction by a 
predetermined rotational angle with respect to the incipient 
position of meshing engagement to clamp the cap to the vessel 
(specification page 3, lines 1-22). 

Claim 17 limits Claim 22 in requiring that the elevating 
mechanism cease the descent of the capping head at an 
elevation where the clamping of the cap onto the vessel is to 
be initiated (specification page 7, lines 4-21). 

Claim 18 limits Claim 22 in requiring that the elevating 
mechanism and the control means are arranged so that the cap 
is rotated in the clamping direction during its descent at 
such a speed that the cap rotates through at least one 
revolution while it descends by a vertical distance 
corresponding to the width of one of the threads of the vessel 
(specification page 15, lines 20-24). 

Claim 19 limits Claim 22 in requiring that the control 
means measure a rotational load acting on the cap as the 
acting force (specification page 6, lines 15-20). 

Claim 20 limits Claim 22 in requiring that the control 
means measure a vertical load acting on the cap as the acting 
force (specification page 20, lines 1-9). 

ISSUES 

The first issue presented for review is whether Claims 
11, 12, 14, 17, 19, 21 and 22 are unpatentable under 35 USC 
103(a) over JP 2050243 to Yukiari et al in view of U.S. Patent 
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No. 5 321 935 to Spatz et al and further in view of U.S. 
Patent No. 6 105 343 to Grove et al. The second issue 
presented for review is whether Claims 13, 15, 18 and 20 are 
unpatentable under 35 USC 103(a) over Yukiari et al in view of 
Spatz et al and further in view of Grove et al and further in 
view of U.S. Patent No. 5 685 552 to Barca. 

GROUPING OF CLAIMS 
The claims do not all stand or fall together. Claims 11, 
12, 14, 17, 19, 21 and 22 are directed to a first separately 
patentable invention, Claims 13 and 18 are directed to a 
second separately patentable invention and Claims 15 and 20 
are directed to a third separately patentable invention. 

ARGUMENT 

The presently claimed invention is directed to a method 
for clamping a cap onto a vessel which comprises the steps of 
providing a cap having threads, a vessel having threads with a 
predetermined winding angle adapted to engage with the threads 
of the cap, a capping head holding the cap and a motor for 
rotating the capping head in a clamping direction, rotating 
the cap and the vessel relatively with respect to each other 
at an elevation where the threads on the cap and vessel are 
not engaged with each other, measuring the torque acting on 
the cap when the distal ends of the threads of the cap and 
vessel come into contact with each other to detect an 
incipient position of meshing engagement where the distal ends 
of both threads contact with each other and rotating the cap 
in a clamping direction by a predetermined rotational angle 
with respect to the incipient position of meshing engagement 
to clamp the cap to the vessel. 

Another aspect of the present invention is directed to a 
capping apparatus for performing the above-described method. 
The capping apparatus comprises a capping head for holding a 
cap having threads, a motor for rotating the capping head in a 
clamping direction so that the cap can be clamped onto a 
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vessel having threads with a predetermined winding angle 
adapted to engage with the threads of the cap, an elevating 
mechanism for raising the capping head up and down, measuring 
means for measuring the torque acting on the cap held by the 
capping head, angle detecting means for detecting an angular 
position to which the capping head is rotated and control 
means for rotating the cap and the vessel relatively with 
respect to each other at an elevation where the threads on the 
cap and the vessel are not engaged with each other, measuring 
the torque acting on the cap when the distal ends of the 
threads of the cap and vessel come into contact with each 
other to detect an incipient position of meshing engagement 
where the distal ends of both threads contact with each other 
and rotating the cap in a clamping direction by a 
predetermined rotational angle with respect to the incipient 
position of meshing engagement to clamp the cap to the vessel. 

The present invention provides a method and apparatus for 
determining the precise incipient position of meshing 
engagement of the distal ends of threads on a cap and threads 
on a vessel to be detected independently of the influence of 
temperature or humidity. An operating force acting on the cap 
as the distal ends of the threads of the cap and the vessel 
first contact with each other is detected by different means 
to determine the incipient position of meshing engagement. 
After the incipient position is determined, the cap is then 
rotated in a clamping direction by a predetermined angle. 
This enables the cap to be attached to the vessel based on the 
incipient position of meshing engagement so that the tightness 
of the cap after it is attached to the vessel is constant 
since the cap is turned through a given angle of rotation 
based on the initial contact position of the threads of the 
cap and the vessel. This enables all of the caps applied to 
the vessels to be uniformly clamped thereon. It is 
respectfully submitted that the prior art cited by the 
Examiner does not disclose the presently claimed invention. 
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The Yukiari reference discloses a container gripping 
mechanism 2 which grips a container 1, a controller 8 for . 
lowering a torque motor 3 and a capping head 4 so that a cap 5 
can engage with a mouth of a container 1. The controller 
makes the torque motor rotate counter-clockwise which 
gradually raises the capping head 4 up along slopes of the 
screw parts of the cap 5 and the container 1. When the tip 
ends of the screw parts of the cap 5 and the container 1 come 
out of a mutual engagement, the capping head drops down 
suddenly. The controller stores the position where the 
capping head drops down suddenly by means of a signal of a 
position detector 9 as a fastening starting position and stops 
the rotation. The controller then rotates the capping head in 
a fastening direction and stops the rotation after rotating by 
predetermined angle from the fastening starting position upon 
a signal from the rotation detector 6. 

As admitted by the Examiner in the final rejection, the 
Yukiari reference does not disclose the measurement of torque 
acting on the cap at any point during its fastening process. 
Additionally, this reference does not disclose the rotation of 
the cap and the vessel relatively with respect to each other 
at an elevation where the threads on the cap and vessel are 
not engaged with each other, stopping of the descent of the 
cap at an elevation where the distal ends of the thread of the 
cap abut against the distal end of the threads of the vessel, 
rotating the cap until a position is reached where at least 
the distal ends of both threads on the cap and vessel abut 
against each other while measuring a change in the force 
acting on the cap under a condition of the cap's descent 
having stopped, detecting a position where an increase occurs 
in the acting force as an incipient position of meshing 
engagement where the distal ends of both threads first contact 
each other, rotating the cap in a clamping direction during 
its descent at such a speed that the cap rotates through at 
least one revolution while it descends by vertical distance 
corresponding to the width of one of the threads on the vessel 



Serial No. 09/777 378 - Page 8 



or measuring a vertical load acting on the cap as the acting 
force. Consequently, the secondary references cited by the 
Examiner must provide the motivation to one of ordinary skill 
in the art to make these changes to the primary Yukiari 
reference in order to present a showing of prima facie 
obviousness with respect to the presently claimed invention. 
It is respectfully submitted that the secondary references 
cited by the Examiner contain no such disclosure. 

The Spatz et al reference discloses a slewing device for 
screw caps and method for putting screw caps on containers in 
which a drive torque is applied to a screw closure to screw it 
down onto the container, an instantaneous drive torque applied 
to the screw closure sensed and compared with a closing torque 
having a predetermined value and an angular rotation of the 
screw closure sensed only upon the instantaneous drive torque 
reaching the predetermined value of the closing torque. This 
reference was cited by the Examiner as teaching an apparatus 
and method wherein a change in force on the cap, i.e. torque 
on the cap, is measured while rotating the cap to a 
predetermined torque through at least one complete revolution 
and stopping the rotation after the predetermined torque is 
achieved. 

However, Spatz et al has no disclosure with respect to 
measuring the torque acting on the cap when the distal ends of 
the threads of the cap and the vessel come into contact with 
each other to detect an incipient position of meshing 
engagement where the distal ends of both threads contact with 
each other as an incipient position of meshing engagement and 
the rotation of the cap through a predetermined angle to 
finally fasten the cap from the incipient position. The 
application Moment 1 in Spatz occurs after the threads of the 
closure 3 and the container 1 have already engaged with each 
other and not when the threads on the screw closure and the 
container first come into contact with each other. 
Additionally, Spatz et al has no disclosure with respect to 
rotating the screw closure 3 at an elevation above the threads 
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of the container. 1. As such, it is respectfully submitted 
that the Spatz et al reference does not supply, with respect 
to the presently claimed invention, the teachings missing in 
the primary Yukiari et al reference. 

The Grove et al reference discloses an apparatus and 
method for a capping machine. The capping machine comprises a 
rotatable turret and a rotatable cap chuck which grips the cap 
and positions the cap on the container. The cap chuck is 
rotated by a spindle driven by a servo-motor at adjustable and 
reversible rotational velocities independent of the rotational 
velocity of the turret. The number of rotations of the cap is 
determined by monitoring the number of rotations of the servo- 
motor compared to the number of rotations of the turret and is 
transmitted to a spindle drive control. The torque imparted 
to the cap is monitored by a torque monitor and is transmitted 
to the spindle drive control. The rotational velocity of the 
cap is adjustable in response to the compared monitored number 
of rotations and monitored torque. The capped container is 
released from the cap chuck after a selected number of 
rotations of the cap onto the container has been made. Caps 
applied outside a selected range of monitored torques and 
number of rotations are tracked and rejected. 

The Grove et al reference was cited by the Examiner as 
disclosing the rotation of the cap prior to engagement and at 
an elevation prior to being lowered into contact with a 
container. For a given size, pitch and depth of the threads 
of cap 12 and the corresponding threads of container 14, a 
selected amount of rotations is imparted to the cap on the 
container to cause the cap to move to a selected position on 
the container. The amount of rotation of the cap determines 
the position of the cap on the container and in this way, 
completion of capping is determined. Capping is complete when 
a selected amount of rotation of the cap has been made as it 
is threaded onto the container. However, the Grove et al 
reference has no disclosure with respect to using the torque 
acting on the cap when the distal ends of the threads of the 
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cap and vessel come into contact with each other to detect an 
incipient position of meshing engagement where the distal ends 
of both threads contact with each other. Additionally, 
although this reference discloses that the spindle drive motor 
24 may turn in a clockwise or counter-clockwise direction, 
this is to enable the machine to be used in a right-handed or 
left-handed capping operation. This reference has no 
disclosure with respect to rotating the cap in an opposite 
direction to the capping direction to determine an incipient 
position of meshing engagement. Since none of the three 
previously discussed references disclose the basic step of 
measuring the torque acting on the cap when the distal ends of 
the threads of the capping vessel come in contact with each 
other to detect an incipient position of meshing engagement 
where the distal ends of both threads contact with each other 
and then the subsequent rotation of the cap in a clamping 
direction by a predetermined rotational angle to clamp the cap 
to the vessel, it is respectfully submitted that the subject 
matter of Claims 11, 12, 14, 17, 19, 21 and 22 are not 
disclosed by the combination of Yukiari et al, Spatz et al and 
Grove et al. 

Claims 13 and 18 have the limitation that the cap is 
rotated in the clamping direction during its descent at such a 
speed that the cap rotates through at least one revolution 
while it descends by a vertical distance corresponding to the 
width of one of the threads on the vessel. This assures that 
the lower extremity of the female threads on the cap abuts 
against the top end of the male threads of the vessel during 
the rotation through one revolution. None of the references 
cited by the Examiner disclose this process step and, as such, 
it is respectfully submitted that Claims 13 and 18 are 
separately patentable over the prior art cited by the 
Examiner . 

Claims 15 and 20 require that a vertical load acting on 
the cap is measured as the acting force. The Barca reference 
has been cited by the Examiner as teaching the measuring of 
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the axial load on a cap and the use of an adapter to rotate 
the screw head in the clamping direction while descending the 
cap toward the container in order to minimize the creation of 
particulate matter. However, Appellant respectfully submits 
that there is no disclosure of measuring the axial load in 
Barca . Barca discloses the imposition of predetermined axial 
capping loads during the installation of a cap on a vessel but 
these axial capping loads are not measured during the capping 
operation and are actually predetermined prior to the capping 
operation. In contrast thereto, Claims 15 and 20 require that 
a vertical load acting on the cap be measured as the acting 
force. Since Barca has no disclosure with respect to 
measuring a vertical load during the capping operation, Claims 
15 and 20 are clearly separately patentable over the prior art 
cited by the Examiner. 



For the reasons advanced above, it is respectfully 
submitted that Claims 11-15 and 17-22 are patentable over the 
prior art cited by the Examiner. Reversal of the Examiner's 
rejection of the claims is respectfully solicited. 



CONCLUSION 
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APPENDIX 



21. A method of clamping a cap onto a vessel comprising 
the steps of: 

providing a cap having threads, a vessel having threads 
with a predetermined winding angle adapted to engage with the 
threads of the cap, a capping head holding said cap and a 
motor for rotating the capping head in a clamping direction; 

rotating the cap and the vessel relatively with respect 
to each other at an elevation where the threads on the cap and 
vessel are not engaged with each other; 

measuring the torque acting on the cap when the distal 
ends of the threads of the cap and vessel come into contact 
with each other to detect an incipient position of meshing 
engagement where the distal ends of both threads contact with 
each other; and 

rotating the cap in a clamping direction by a 
predetermined rotational angle with respect to the incipient 
position of meshing engagement to clamp the cap to the vessel,, 

11. The method of Claim 21, further comprising the steps 

of: 

causing the cap held by the capping head to descend and 
fit around a mouth of the vessel; 

stopping the descent at an elevation where the distal end 
of the threads on the cap abut against the distal end of the 
threads on the vessel; 

rotating the cap until a position is reached where at 
least the distal ends of both threads on the cap and vessel 
abut against each other while measuring a change in the force 
acting on the cap under a condition of the descent having 
ceased; and 

detecting a position where an increase occurs in the 
acting force as an incipient position of meshing engagement 
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where the distal ends of both threads first contact each 
other . 

12. The method of Claim 21, further comprising the steps 

of: 

causing the cap held by the capping head to descend and 
fit around a mouth of the vessels- 
rotating the cap in a direction opposite to the clamping 
direction until a rotational position is reached where at 
least the distal end of the threads on the cap disengage from 
the threads on the vessel while measuring a change in the 
force acting on the cap; and 

detecting a position where the acting force changes from 
increasing to decreasing as an incipient position of meshing 
engagement where the distal ends of both threads first contact 
each other, 

13. The method of Claim 21, further comprising the steps 

of: 

causing the cap held by the capping head to descend and 
fit around a mouth of the vessels- 
rotating the cap in the clamping direction during its 
descent at such a speed that the cap rotates through at least 
one revolution while it descends by a vertical distance 
corresponding to the width of one of the threads on the 
vessel ; 

continuing the rotation of the cap in the clamping 
direction until a rotational position is reached where at 
least the distal ends of both threads on the cap and the 
vessel abut each other while measuring a change in the force 
acting on the cap; and 

detecting a position where a change in the acting force 
occurs as an incipient position of meshing engagement where 
the distal ends of both threads first contact each other. 
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14. The method of Claim 21, in which a rotational load 
acting on the cap is measured as the acting force. 

15. The method of Claim 21, in which a vertical load 
acting on the cap is measured as the acting force. 

22. A capping apparatus for clamping a cap onto a 
vessel, said apparatus comprising: 

a capping head for holding a cap having threads; 

a motor for rotating the capping head in a clamping 
direction so that the cap can be clamped onto a vessel having 
threads with a predetermined winding angle adapted to engage 
with the threads of the cap; 

an elevating mechanism for raising the capping head up 
and down; 

measuring means for measuring torque acting on the cap 
held by the capping head; 

angle detecting means for detecting an angular position 
to which the capping head is rotated; and 

control means for rotating the cap and the vessel 
relatively with respect to each other at an elevation where 
the threads on the cap and the vessel are not engaged with 
each other, measuring the torque acting on the cap when the 
distal ends of the threads of the cap and vessel come into 
contact with each other to detect an incipient position of 
meshing engagement where the distal ends of both threads 
contact with each other and rotating the cap in a clamping 
direction by a predetermined rotational angle with respect to 
the incipient position of meshing engagement to clamp the cap 
to the vessel. 

17. The capping apparatus of Claim 22, wherein the 
elevating mechanism ceases the descent of the capping head at 
an elevation where the clamping of the cap onto the vessel is 
to be initiated. 
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18. The capping apparatus of Claim 22, wherein the 
elevating mechanism and the control means are arranged so that 
the cap is rotated in the clamping direction during its 
descent at such a speed that the cap rotates through at least 
one revolution while it descends by a vertical distance 
corresponding to the width of one of the threads on the 
vessel - 

19. The capping apparatus of Claim 22, wherein the 
control means measures a rotational load acting on the cap as 
the acting force. 

20. The capping apparatus of Claim 22, wherein the 
control means measures a vertical load acting on the cap as 
the acting force. 



